Introduction
============

Cancer is currently the leading cause of human death worldwide, making it a public health issue [@B1]-[@B3]. The overall death rate increased due to the lack of appropriate techniques for cancer early detention and diagnosis [@B4]-[@B7]. For example, the average 5-year-surval rate of patients with lung cancer was only 14 % because of the delayed clinical manifestation and lack of early diagnosis [@B6]. However, the current diagnostic and prognostic markers with unsatisfactory sensitivity and specificity limit their utility. It is urgent to look for accurate and efficient diagnostic and prognostic biomarkers.

MicroRNAs (miRNAs), as endogenous and non-coding small RNAs (18-22 nucleotides in length), regulate a series of cellular functions, including cell growth, proliferation, differentiation, apoptosis and metabolism [@B8], [@B9]. Dysregulation of miRNAs play crucial roles in cancer development, progression, and response to therapy [@B10]-[@B12]. Emerging evidences suggest that some miRNAs may be predominant biomarkers for the diagnosis and prognosis of cancer, such as miR-361-5p, miR-4443 and miR-124-3p for breast cancer [@B13]-[@B15], miR-450b-5p for colorectal cancer [@B16], [@B17], and miR-148a as well as miR-375 for prostate cancer [@B18], [@B19].

MiR-628, located in a various cancer-related region at 15q21.3, commonly acts as a tumor suppressor involved in tumorigenesis. MiR-628 expression was associated with diagnosis and prognosis of various cancer types, including mesothelioma [@B20], lung cancer [@B21], [@B22], gastrointestinal stromal tumor (GIST) [@B23], renal cell carcinoma [@B2], [@B3], prostate cancer (PCa) [@B24], pancreatic cancer [@B25], hepatocellular carcinoma (HCC) [@B26], gastric carcinoma (GCR) [@B27], colorectal cancer(CRC) [@B28], and glioma [@B29]. However, the roles of miR-628 as a potential diagnostic and prognostic biomarker in cancers are inconsistent and needed further evaluated. Therefore, we conducted this meta-analysis to assess the potential roles of miR-628 in cancer diagnosis and prognosis.

Materials and methods
=====================

We followed the PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses) statement [@B30].

Literature search
-----------------

A systematical search was performed (updated to November 15, 2017) for obtaining potentially eligible publications using Medline (via PubMed), Embase, Web of Science databases, and Ovid platform. The literature search was carried using free-text words combined with Medical Subject Headings (MeSH), such as ("cancer" or "neoplasms" or "tumor" or "tumour" or "malignancy" or "neoplasia") and ("microRNA-628" or "miRNA-628" or "miR-628" or "hsa-miR-628"). To ensure that the suitable studies were not missed, references cited in the retrieved articles were also searched manually.

Literature selection
--------------------

All studies included in this study should be strictly agreed with the following criteria: (1) patients with any type of cancer; (2) the expression levels of miR-628 in blood, serum, plasma, cancer tissues, or buccal mucosa; and (3) sufficient data on the diagnosis and/or prognosis of cancer based on miR-628 expression levels. The exclusion criteria were as follows: (1) duplicate publications; (2) review papers, case reports, letters, or abstracts; (3) studies unrelated to our topic, without complete data or unqualified data; and (4) prognosis of outcome indicators is not overall survival (OS).

Data extraction and quality assessment
--------------------------------------

All included studies were carefully evaluated, and data were extracted by two independent investigators (Jing-Hua Li and Shan-Shan Sun) according to a standard protocol. Discrepancies were resolved through discussion with a third investigator (Chang-Jin Fu). After that, the following information were extracted from included studies, included (1) study features: surname of the first author, published year and country; (2) study population characteristics: ethnicity, sample size, cancer type, control type, miRNA type, and specimen; and (3) relevant data for meta-analysis. For diagnostic meta-analysis, sensitivity, specificity, value of AUC, and data of two-by-two tables including false negatives (FN), true negatives (TN), true positives (TP), and false positives (FP) were extracted. For prognostic meta-analysis, follow-up time, cut-off of miR-628 expression, hazard ratio (HR) of miR-628 for OS with corresponding 95% confidence intervals (CIs) and *P* value were extracted. If these statistical variables were not directly reported in some studies, we calculated survival data from survival curves using an Engauge Digitizer 4.1 software and the methods described by Tierney [@B31].

The methodological quality assessment of diagnostic studies was conducted by independent team members based on the guidelines of the Quality Assessment of Diagnostic Accuracy Studies-2 (QUADAS-2) criteria [@B32], which contains the following 4 categories (including 7 items): patient selection (2 items), index test (2 items), reference standard (2 items), and flow and timing (1 items) were used to judge the applicability and risk of bias. Each item will be assessed as 1 score ("yes" presents the low-risk bias), 0 score ("no" and "unclear" present the high-risk bias). Diagnostic studies with 4 or less points were regarded as low quality [@B33]. For prognostic studies, Newcastle-Ottawa Scale (NOS) was applied to assess the quality of prognostic studies [@B34]. It composes 3 key domains (selection, comparability, and outcome) and 8 items. Each item in selection and outcome parts receives 1 score, while each item in comparability part gains 2 scores [@B35]. Thus, the quality of study was determined on a scale ranged from 0 to 9 points. Studies with 7 or more points were regarded as high quality [@B36].

Statistical analysis
--------------------

Meta-analysis was conducted using STATA 14.0 (Stata Corporation: College Station, TX, USA) and Review Manager 5.3 (Copenhagen: Nordic Cochrane Centre, the Cochrane Collaboration, 2014) software. For the diagnostic meta-analysis, considering that multiple miRNA assays and single miRNA assay may have different diagnostic efficacy for cancers, we collected data of individual miR-628 and miR-628-related combination markers from included studies, respectively. Therefore, we have calculated not only the pooled sensitivity, specificity, PLR, NLR, and DOR along with their 95% CIs of individual miR-628, but also the corresponding results of miR-628-related combination markers utilizing bivariate meta-analysis model [@B37]. In addition, we generated the corresponding AUC to assess the diagnostic power for cancers. Furthermore, Spearman correlation coefficient was used to examine the between-study heterogeneity caused by the threshold effects [@B38]. Heterogeneity among studies caused by the non-threshold effect was assessed by the Cochran\'s-Q and I-squared (*I^2^*) statistics index [@B39]. If the heterogeneity caused by non-threshold effects existed (*P* value \< 0.10 or *I^2^* \> 50%), stratified analyses by variables (specimen types, control types, and miRNA types) were performed on each subgroup comprising of three or more studies. The Fagan\'s nomogram was conducted to explore the clinical diagnostic value of miR-628 in detection of cancers. Additionally, sensitivity analysis was performed in order to evaluate the robustness of our analysis. The Deek\'s funnel plot was used to check the probability of publication bias.

For the prognostic meta-analysis, HRs and their 95% CIs were used to assess the impact of miR-628 expression on survival of cancer patients. Cochran\'s-Q and *I^2^* statistics index were used to assess the inter-study heterogeneity [@B39]. The random-effects model would be applied for *P* value less than 0.10 or *I^2^* value more than 50%, otherwise, the fixed-effects model was used [@B40]. Sensitivity analysis was performed by excluding one study at a time and recalculating the risk effect. Moreover, the Begg\'s test and Egger\'s test were used to check the publication bias [@B41].

Results
=======

A total of 144 potentially relevant articles for miR-628 and cancer were selected from electronic database and other sources, and 65 of them were excluded for duplications. After overlapping titles and abstracts, 45 articles were excluded due to unrelated to cancer or/and miR-628-3p/5p, or reviews and abstracts. Next, 34 articles were suitable for further assessment. After full-text assessment, 15 articles without sufficient data were excluded, 6 articles that were unrelated to the research topic were excluded, and 1 article that only investigated disease-free survival (DFS) not OS was excluded. Finally, 12 eligible articles with 20 studies were considered for this study (Figure [1](#F1){ref-type="fig"}). Among those articles, 1 article examined diagnostic accuracy of both individual miR-628 and miR-628-related combination markers. Thus, for the diagnostic meta-analysis, 6 articles with 8 studies were about diagnostic accuracy of individual miR-628, and 3 articles with 7 studies were about diagnostic accuracy of miR-628-related combination markers. Totally, 15 studies were included in diagnostic meta-analysis. For the prognostic meta-analysis, 4 articles with 5 studies were related to OS.

Diagnostic meta-analysis
------------------------

### Diagnostic meta-analysis of individual miR-628 for cancers

#### Study characteristics and quality assessment

Because Li\' study [@B25] investigated the roles of miR-628 in three types of controls, we considered it as three independent studies in this analysis. Thus, 8 studies from 6 articles involving 245 cases and 172 controls, most of them were conducted in Caucasian or African American except Wang\'s study [@B42], investigated Asians. The cancer types included mesothelioma [@B20], lung cancer [@B21], [@B42], prostate cancer [@B24], renal cell carcinoma [@B3], and pancreatic cancer [@B25]. The specimen types contained serum (n = 4), plasma (n = 1), tissue (n = 1), blood (n = 1), and buccal mucosa sample (n = 1). The miR-628 types were classified as miR-628-3p (n = 5) and miR-628-5p (n = 3). Moreover, all studies were assessed by QUADAS-2 with scores \> 4. The results are shown in Figure [2](#F2){ref-type="fig"} and Table [1](#T1){ref-type="table"}.

#### Diagnostic accuracy of individual miR-628 for cancers

The pooled results for diagnostic accuracy of all included studies were as follows: sensitivity, 0.81 (95% CI: 0.62-0.91); specificity, 0.72 (95% CI: 0.48-0.88); PLR, 2.90 (95% CI: 1.50-5.40); NLR, 0.27 (95% CI: 0.14-0.50); and DOR, 11.0 (95% CI: 4.00-25.00), respectively (Figure [3](#F3){ref-type="fig"}A and Table [2](#T2){ref-type="table"}). Diagnostic accuracy was further explored by plotting the SROC and calculating the AUC 0.84, (95% CI: 0.80-0.87) (Figure [4](#F4){ref-type="fig"}A).

Nomogram of Fagan was regarded as a graphical tool for digging out the clinical diagnostic values of miR-628 in cancer detection. When 25% value was selected as the pre-test probability, the positive results of miR-628 showed the post-test probability of correctly diagnosing cancer would rise to 49%, while negative results of miR-628 indicated the post-test probability would drop to 8%, as demonstrated in the Fagan plot in Figure [5](#F5){ref-type="fig"}A.

#### Investigations of heterogeneity

The heterogeneity may be related to threshold effect and/or non-threshold effect. Spearman correlation coefficient in 8 studies was 0.72, with a *P* value of 0.52, suggesting that the heterogeneity was not caused by the threshold effect.

Heterogeneity in sensitivity and specificity were observed by I-squared statistics index (*I^2^* = 87.83% and *I^2^* = 93.98%), which indicated a significant heterogeneity appeared among the included studies. To further analyze the heterogeneity of the included studies, subgroup analyses based on specimen (blood sample vs. non-blood sample), miRNA types (miR-628-3p vs. miR-628-5p), and control types (healthy control vs. non-healthy control) were performed on those comparing of three or more studies (Table [2](#T2){ref-type="table"}). For non-blood sample with only 2 studies, the results were not shown in Table [2](#T2){ref-type="table"}. The subgroup analysis based on miR-628 types indicated miR-628-5p single is a more promising biomarker for cancer detection than miR-628-3p single with AUC of 0.84 versus 0.76. Meanwhile, healthy control may be a better diagnostic accuracy than non-healthy control in cancer detection, and the corresponding AUC values were 0.88 versus 0.76.

#### Sensitivity analysis and publication bias

Goodness of fit and bivariate normality analyses were performed to assess the stability of our study by using the random effects bivariate model. Besides that, influence analysis and outlier detection identified one outlier study (Figure [6](#F6){ref-type="fig"}A). After exclusion, the pooled sensitivity, specificity, PLR, NLR, DOR and AUC were 0.74 (95% CI: 0.60-0.85), 0.80 (95% CI: 0.67-0.88), 3.70 (95% CI: 2.20-6.20), 0.32 (95% CI: 0.20-0.52), 11.00 (95% CI: 5.00-27.00), and 0.84 (95% CI: 0.81-0.85), respectively, which had only minimal changes compared with previous results. Sensitivity results indicated that minimal changes did not significantly affect the overall estimates. Furthermore, Deeks\' funnel plot indicated no significant publication bias (*P* = 0.457) in our study (Figure [7](#F7){ref-type="fig"}A).

### Diagnostic meta-analysis of miR-628-related combination markers for cancers

#### Study characteristics and quality assessment

Among these articles, Wang\'s study [@B42] investigated the roles of two kinds of miR-628-3p panels in three independent populations (one panel in one population, anther panel in three populations). Tong\'s study [@B23] also examined two different types of miR-628-5p panels in one case population. Thus, 7 studies with 200 cases and 216 controls assessed the accuracy of miR-628-related combination markers for the diagnosis of cancer. One study was in Europe region, and 6 studies were in Asia region. The control types were classified as healthy controls (n = 4) and healthy controls (n = 4). Three studies used tissue samples, and 4 studies used plasma samples. The miR-628 types included miR-628-3p (n = 4) and miR-628-5p (n = 3). The QUADAS scores ranged from 5 to 6 (Table [1](#T1){ref-type="table"} and Figure [2](#F2){ref-type="fig"}).

#### Diagnostic accuracy of miR-628-related combination markers for cancer

The pooled sensitivity, specificity, PLR, NLR, and DOR were 0.89 (95% CI: 0.84-0.92), 0.93 (95% CI: 0.82-0.97), 12.30 (95% CI: 4.70-32.50), 0.12 (95% CI: 0.08-0.19), and 100.00 (95% CI: 28.00-354.00), respectively (Figure [3](#F3){ref-type="fig"}B and Table [2](#T2){ref-type="table"}). Diagnostic accuracy was further explored by plotting the SROC and calculating the AUC, which was 0.93 (95% CI = 0.90 - 0.95) (Figure [4](#F4){ref-type="fig"}B). Additionally, Figure [5](#F5){ref-type="fig"}B showed that the post-test probability of cancer using miR-628-related combination markers for a positive test result was 80%, while the probability of a negative test result was 4%, with a pre-test probability of 25% (Figure [5](#F5){ref-type="fig"}B).

#### Sensitivity analysis and publication bias

Goodness of fit and bivariate normality analyses were used to study the robustness of the pooled estimates. No study was identified by influence analysis and outlier detection (Figure [6](#F6){ref-type="fig"}B). Additionally, The *P* value of Deek\'s test was 0.046, indicating that there may exist publication bias (Figure [7](#F7){ref-type="fig"}B).

Prognostic meta-analysis
------------------------

### Study characteristics and quality assessment

Five studies with 670 cancer patients were included for OS. The ethnicity of study included Asian (n = 3), Caucasian (n = 1), and mixed races (n = 1) (Asian, White, Black, American, Indian, and unknown races). Four studies used tissue samples and 1 used blood sample. Median were selected as cut-off value in all studies. Additionally, the mean length of follow-up time was greater than 22 months. The quality of the included studies was assessed by NOS, and the quality scores varied from 7 to 9 (Supplementary Figure [1](#SM0){ref-type="supplementary-material"} and Table [3](#T3){ref-type="table"}).

### Correlation between miR-628 expression and survival outcomes

High heterogeneity among the studies appeared (*P* = 0.003, *I^2^* = 74.6%), thus a random-effect model was used to pool HR. The pooled HR and its 95% CI were statistically significant (HR = 1.553, 95% CI: 1.041-2.318, *z* = 2.16, *P* = 0.031, Figure [8](#F8){ref-type="fig"}).

### Sensitivity analysis and publication bias

A low sensitivity will be found in the results of the Begg\'s test when the number of eligible studies is \< 10 [@B43], so it was not used for this study. Egger\'s test was applied to assess the publication bias. Its value was 0.821, suggesting there is no obvious publication bias in prognostic meta-analysis.

Discussion
==========

The early diagnosis, treatment and prognosis of cancer remain clinically challenging over the past decades [@B44], [@B45]. It is estimated that new cancer cases increased by 6 % per year worldwide [@B4]-[@B7]. Unfortunately, most patients with cancer had missed the best period of treatment, for they were diagnosed with cancer at the final stage. Therefore, it is urgent to find a new convenient, inexpensive, non-invasive, and sensitive detection methods or markers so as to ensure early diagnosis of cancer and improve prognosis of cancer [@B46].

Recently, due to their roles in tumorigenesis and their correlation with clinical characteristics, miRNAs have attracted wide attention. Further, accumulating evidence supports that their abnormal expression levels are associated with various diseases, such as lung cancer [@B47], [@B48], prostate cancer [@B22], [@B49], [@B50], and cervical cancer [@B51], [@B52]. More importantly, miRNAs present in various biological materials, like serum, plasma, and tissue, are extremely stable, even in extreme thermal environment [@B53], [@B54]. Besides, miRNAs are easy to be measured by mean of qRT-PCR, which is the evidence of their reproducibility [@B55], [@B56]. Therefore, miRNAs may be useful biomarkers for diagnosis and prognosis of cancers.

MiR-628 is a diagnostic biomarker for cancers
---------------------------------------------

Numerous studies have supported that miRNAs obtained from body may serve as ideal tools for detection cancer [@B57]-[@B59]. To date, miR-628, one of recently studied miRNAs, was down-regulated in various cancers [@B2], [@B3], [@B20], [@B21], [@B23], [@B24], [@B29], [@B42]. The expression of miR-628 appears to be tissue, plasma, serum, or type-specific, which is useful for classifying human cancers [@B60], distinguishing tumor subtypes [@B42], and correlated with prognosis [@B26]. MiR-628-3p regulated ATRX, SLC45A2, and TNRC6B expression in lung cancer and exhibited aberrantly expression between lung cancer patients and healthy controls [@B42]. MiRNA profiling of tissue fractions revealed that miR-628-3p/5p were capable to elucidate the characteristics of cancer subtypes [@B23], [@B42].

The above mentioned studies indicated that roles of miR-628 for cancer diagnosis presented inconsistent or inverse [@B20], [@B21], [@B23], [@B29], [@B42]. Thus, we conducted this meta-analysis to evaluate the roles of miR-628 alone in detecting cancer. The pooled sensitivity and specificity were 0.81 and 0.72, respectively, indicating that miR-628 single has a moderate level of accuracy to detect cancer. The DOR, ranging from 0 to infinity, is a single test accuracy index that combined sensitivity and specificity into a single number. The higher DOR indicates better diagnostic performance [@B61]. In our study, the DOR value was 11.00, indicating that miR-628 might be a promising biomarker for cancer diagnosis. Furthermore, the AUC represents an analytical summary of test performance. The AUC value close to 1.0 indicates that diagnostic test has almost perfect discrimination [@B62], [@B63]. The AUC of this meta-analysis was 0.84, suggesting a moderate level of diagnostic accuracy. Generally, biomarkers with a PLR \> 5 and an NLR \< 0.1 are served as excellent clinical value indices. The results of our study (PLR \< 5, NLR \> 0.1) indicated that the level of overall accuracy is not high enough for clinical application. Thus, serving application of miR-628 single as a clinical diagnostic marker for distinguishing patients with cancer from healthy people or no-cancer patients would take a long time.

Diagnostic accuracy of miR-628 single varies from different specimens, control types, and miR-628 types. Here, we only demonstrated that miR-628 single had precisely diagnostic performance for detecting cancer by using blood samples not tissue. Similarly, Zhou\'s study showed the miRNA in blood sample had a relatively high level of diagnostic accuracy, indicating noninvasive and convenient nature of miR-628 may promote its application for cancer diagnosis in the future [@B64]. In addition, the control type may influence the diagnostic accuracy. Healthy controls seem to be superior to those of controls of patients with other disease. Similarly, Li\'s study [@B29] reported that the diagnostic accuracy of healthy controls was found to be significantly higher than that of other non-health controls. Additionally, we found that miR-628-5p had more credible diagnostic compared to miR-628-3p. A possible explanation for the conclusion is their different stability.

From the perspective of cancer development, an individual biomarker is unlikely to dominate the complex development of cancer. Based on the hypothesis that combination biomarkers will help to explain the underlying mechanisms of cancer developments and the external factors affecting it. Furthermore, a meta-analysis for miR-628-related combination markers for cancers was performed to test whether it was better than individual miR-628 for cancer. The pooled sensitivity, specificity, DOR, and AUC were 0.89, 0.93, 100.00, and 0.93, respectively, indicating that combination diagnostic power was relatively high. The combined PLR and NLR were 12.30 and 0.12, respectively, which further suggested that miR-628-related combination markers has sufficient power to confirm or exclude cancer.

MiR-628 is a prognostic biomarker for cancers
---------------------------------------------

MiR-628 is important for the prognosis of cancer patients. It has been served as a potentially useful predictor survival in cancers. Liu et al [@B26] demonstrated that overall survival of HCC patients group with higher miR-628 was significantly longer than low-expression group (*P* = 0.03). Li and his colleagues [@B29] found that the expression between miR-628-5p and miR-524-5p was significantly positively correlated in glioma (R = 0.41, *P* \< 0.001), which was related to glioma progression. Schou\'s study [@B28] revealed that high levels of miR-628-5p were associated with short OS. The latest findings reveled that miR-628-5p served as a potential biomarker for the prognosis of patients with ovarian cancer [@B65]. The increased miR-628-5p was also associated with prolonged MRCC patients\' survival [@B66]. The altered miR-628 expression may further mediate the progression of ductal carcinoma in situ to invasive breast cancer and lympho-vascular invasion [@B67].

The abovementioned studies indicated that increased miR-628 expression may predict a better OS [@B25], [@B26], [@B66]. However, Gao\'s study [@B27] showed that there was no association of miR-628-3p expression with OS of GCA. Therefore, we further evaluated the roles of miR-628 in cancer prognosis and found that higher miR-628 expression is a prognostic factor for better OS, with the pooled HR of 1.553, 95% CI: 1.041-2.318, and this association was statistically significant (*z* = 2.16,*P* = 0.031). Our results were supported by some studies, which reported that miR-628 might be a promising biomarker for predicting the OS of patients with cancer [@B26], [@B29].

Strengths and limitations
-------------------------

Our study had several strengths. Frist, we conducted quantitative analyses for estimating the diagnostic and prognostic roles of miR-628 in cancers for the first time. Next, the diagnostic value of miR-628 was detected in different miR-628 types, including miR-628-3p and miR-628-5p. Moreover, different samples sources were measured to find the most suitable one for clinical application. We also performed a meta-analysis for miR-628-related combination markers in cancers to check whether they better than miR-628 alone in diagnosis of cancers for the first time.

Limitations do exist despite important discoveries revealed by the meta-analysis. First, only 12 articles are involved in our meta-analysis. Our conclusion needs to be reconfirmed by more prospective studies. Second, the blind design was not used in some studies, which limits the diagnostic accuracy. Third, heterogeneity exists among these studies. Fourth, due to limited studies, the prognostic value of miR-628 was only merged OS.

Conclusions
===========

This study demonstrated that miR-628 might be used as a novel biomarker for diagnosis and prognosis of cancer. MiR-628-related combination markers have also emerged as new beneficial alternatives for clinical application. However, our findings require further evaluation in future large-scale prospective studies.
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###### 

Characteristics and quality assessment of diagnostic clinical the studies included in the meta-analysis

  Author       Year   Country   Ethnicity   Cancer type         Control type       miRNA type      Case/control   Specimen   AUC       SEN     SPE     TP   FP   FN   TN   QUADAS
  ------------ ------ --------- ----------- ------------------- ------------------ --------------- -------------- ---------- --------- ------- ------- ---- ---- ---- ---- --------
  Weber        2017   Germany   Caucasian   mesothelioma        asbestos-exposed   miR-628-5p      21/21          blood      NM        0.860   0.950   18   1    3    20   5
  Wang         2016   China     Asian       lung cancer         healthy            miR-628-3p      82/91          plasma     0.73      0.427   0.912   35   8    47   35   6
  Wali         2014   UAS       Caucasian   lung cancer         non-lung cancer    miR-628-5p      37/39          buccal\*   \>0.800   0.660   0.800   24   8    13   31   5
  Srivastava   2014   USA       Mixed\*     PCa                 healthy            miR-628-5p      40/32          serum      0.940     0.948   0.777   38   7    2    25   6
  Zaravinos    2014   Greece    Caucasian   ccRCC               healthy            miR-628-3p      24/40          tissue     0.868     1.000   0.100   24   36   0    4    7
  Li           2013   UAS       Caucasian   pancreatic cancer   healthy            miR-628-3p      41/19          serum      0.820     0.750   0.840   31   3    10   16   6
                                            cancer              CP                 miR-628-3p      41/35          serum      0.690     0.710   0.570   29   15   12   20   6
                                                                PNET               miR-628-3p      41/18          serum      0.680     0.730   0.560   30   8    11   10   6
                                                                                                                                                                           
  Wang         2016   China     Asian       lung cancer         healthy            miR-628-3p^a^   82/91          plasma     0.976     0.902   0.989   74   1    8    74   6
                                                                healthy            miR-628-3p^b^   82/91          plasma     0.974     0.915   0.978   75   2    7    75   6
                                                                healthy            miR-628-3p^b^   36/43          plasma     NM        0.972   0.953   35   2    1    35   6
                                                                healthy            miR-628-3p^b^   38/39          plasma     NM        0.816   0.846   31   6    7    31   6
  Tong         2015   China     Asian       GIST                BO                 miR-628-5p^c^   30/14          tissue     0.960     0.870   0.930   26   1    4    13   6
                                                                BB                 miR-628-5p^d^   30/23          tissue     0.906     0.870   0.820   26   4    4    19   6
  Prior        2014   Spain     Caucasian   MRCC                resistant          miR-628-5p^e^   14/6           tissue     0.619     0.850   0.500   12   3    2    3    5

Mixed\*, Caucasian and African American; GIST, gastrointestinal stromal tumor; MRCC, metastatic renal-cell-carcinoma; Pca, prostate cancer; ccRCC, clear cell renal cell carcinoma; BO, borderline GIST; BB, benign or borderline GIST; CP, chronic pancreatitis; miR-628-3p^a^, miR-628-3p, 425-3p, 532, 339-3p; miR-628-3p^b^, miR-628-3p, 425-3p, 532; miR-628-5p^c^, miR6285p, 29b2\#, let7c, 891b, 218, 204, 2043p, 744, 29c\#, 625; miR-628-5p^d^, miR6285p, let7c, 218, 2043p, 204, 891b, 488\#, 145,891a; miR-628-5p^e^, miR-628-5p, 942, 133a, 484; AUC, area under ROC curve; buccal\*, buccal mucosa samples; NM, not mentioned; TP, true positive; FP, false positive; FN, false negative, TN, true negative; SEN, sensitivity; SPE, specificity; QUADAS; Quality Assessment of Diagnostic Accuracy Studies.

###### 

Summary results for diagnostic accuracy of miR-628 for cancers

                Subgroup         N   SEN(95% CI)       SPE (95% CI)      PLR (95% CI)        NLR (95% CI)      DOR (95% CI)              AUC (95% CI)
  ------------- ---------------- --- ----------------- ----------------- ------------------- ----------------- ------------------------- --------------------
  Individual    Overall          8   0.81(0.62-0.91)   0.72(0.48-0.88)   2.90(1.50-5.40)     0.27(0.14-0.50)   11.00(4.00-25.00) \*      0.84(0.80-0.87) \*
                Specimen types                                                                                                           
                blood            6   0.76(0.59-0.87)   0.80(0.65-0.90)   3.80(2.00-7.20)     0.30(0.17-0.54)   13.00(5.00-36.00)         0.85(0.82-0.88)
                Control types                                                                                                            
                healthy          4   0.95(0.33-1.00)   0.69(0.27-0.93)   3.00(1.00-8.80)     0.07(0.00-1.53)   45.00(4.00-509.00)        0.88(0.85-0.91) \*
                non-healthy      4   0.73(0.64-0.80)   0.75(0.53-0.89)   2.90 (1.30-6.40)    0.36(0.23-0.57)   8.00(2.00-26.00)          0.76(0.72-0.80) \*
                miRNA types                                                                                                              
                miR-628-3p       5   0.77(0.53-0.91)   0.60(0.27-0.85)   1.90(1.00-3.50)     0.39(0.25-0.60)   5.00(3.00-10.00)          0.76(0.72-0.79) \*
                miR-628-5p       3   0.85(0.64-0.95)   0.83(0.73-0.89)   4.90(3.00-8.00)     0.18(0.07-0.49)   27.00(7.00-99.00)         0.84(0.80-0.87) \*
  Combination   Overall          7   0.89(0.84-0.92)   0.93(0.82-0.97)   12.30(4.70-32.50)   0.12(0.08-0.19)   100.00(28.00-354.00) \*   0.93(0.90-0.95) \*

N, number of studies; SEN, sensitivity; 95 % CI, 95% confidence interval; SPE, specificity; PLR, positive likelihood ratio; NLR, negative likelihood ratio; DOR, diagnostic odds ratio; AUC, area under ROC curve; \*statistically significant results.

###### 

Characteristics and quality assessment of prognostic clinical studies included in the meta-analysis

  Author   Year   Country   Ethnicity   Cancer type   N     Specimen   miRNA type   Results   Cut off   Follow-up (month)   *P*       HR      LL      UL       NOS
  -------- ------ --------- ----------- ------------- ----- ---------- ------------ --------- --------- ------------------- --------- ------- ------- -------- -----
  Liu      2017   China     Mixed\*     HCC           322   tissue     miR-628      OS        median    96(max)             0.031     1.560   1.041   2.337    9
  Gao      2016   China     Asian       GCA           50    tissue     miR-628-3p   OS        median    NM                  0.291     0.756   0.282   2.028    7
  Schou    2015   Dasnish   Caucasian   CRC           138   blood      miR-628-5p   OS        median    76(max)             \>0.050   1.049   0.779   1.412    9
  Li       2013   China     Asian       glioma        80    tissue     miR-628-5p   OS        median    22.84(mean)         \<0.050   1.883   1.435   2.475    7
                                                      80    tissue     miR-628-5p   OS        median    22.49(mean)         \<0.050   4.380   1.810   10.600   7

Mixed\*, Asian, White, Black, American Indian, and unknown races.; HCC, hepatocellular carcinoma; GCA, gastric cardia adenocarcinoma; CRC, colorectal cancer; N, number; OS, overall survival; DFS, disease-free survival; NM, not mentioned; HR, hazard ratio; LL, Lower limit of 95% confidence interval; UL, Upper limit of 95% confidence interval; NOS, Newcastle-Ottawa Scale.
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